Lipid-quantum dot bilayer vesicles enhance tumor cell uptake and retention in vitro and in vivo.
We report the construction of lipid-quantum dot (L-QD) bilayer vesicles by incorporation of the smallest (2 nm core size) commercially available CdSe/ZnS QD within zwitterionic dioleoylphosphatidylcholine and cationic 1,2-dioleoyl-3-trimethylammonium-propane lipid bilayers, self-assembling into small unilamellar vesicles. The incorporation of QD in the acyl environment of the lipid bilayer led to significant enhancement of their optical stability during storage and exposure to UV irradiation compared to that of QD alone in toluene. Moreover, structural characterization of L-QD hybrid bilayer vesicles using cryogenic electron microscopy revealed that the incorporation of QD takes place by hydrophobic self-association within the biomembranes. The L-QD vesicles bound and internalized in human epithelial lung cells (A549), and confocal laser scanning microscopy studies indicated that the L-QD were able to intracellularly traffick inside the cells. Moreover, cationic L-QD vesicles were injected in vivo intratumorally, leading to enhanced retention within human cervical carcinoma (C33a) xenografts. The hybrid L-QD bilayer vesicles presented here are thought to constitute a novel delivery system that offers the potential for transport of combinatory therapeutic and diagnostic modalities to cancer cells in vitro and in vivo.